Social learning offers an efficient route through which humans and other animals learn about potential dangers in the environment. Such learning inherently relies on the transmission of social information and should imply selectivity in what to learn from whom. Here, we conducted two observational learning experiments to assess how humans learn about danger and safety from members ('demonstrators') of an other social group than their own. We show that both fear and safety learning from a racial in-group demonstrator was more potent than learning from a racial out-group demonstrator.
Introduction
Learning to predict potential dangers in the environment is critical for survival. Of equal importance is the ability to flexibly adapt to changing environmental contingencies, such as learning that a past threat is now safe. Whereas previous research has focused on how such predictions are formed and changed through own, direct experiences, much of what humans and other animals learn about the environment comes from social forms of learning, such as observing others [1] . Here, we assessed whether learning about danger and safety was determined by whether the demonstrator belonged to one's own (in-group) or another (out-group) racial group.
A substantial body of research on social learning supports that animals are selective with regards to whom they learn from. For example, although both primates [2 -4] and rodents [5] can observationally acquire fears from unrelated conspecifics, the strength of such learning is enhanced by relatedness [5, 6] , familiarity and social status [6] . Such social learning biases might have conferred an adaptive advantage to animals, including humans, by facilitating the acquisition of locally relevant knowledge [1] . However, in increasingly diverse modern human societies, such social learning biases can be maladaptive, both because much important information is of global (as opposed to local) significance, and because traits, such as racial group membership, are less reliable indicators of whether or not individuals have locally relevant knowledge. Recent studies have shown that humans will more readily learn to fear racial out-group members [7] , but it is unknown whether group membership affects the extent to which humans learn from others. We hypothesized that both fear and safety learning would be more potent when learned from an in-group demonstrator than from an out-group demonstrator. This was based on the presence of similarity-based learning biases in other animals [5, 6] , and a general tendency to display greater empathic and otherwise prosocial responses to ingroup, when compared with out-group, members [8, 9] . To test these hypotheses, we conducted two separate observational learning experiments based on previously established procedures for social fear and safety learning [4, 10] . The first experiment was designed to measure observational fear learning, i.e. the acquisition of fear, and the second was designed to measure observational & 2015 The Author(s) Published by the Royal Society. All rights reserved.
safety learning, i.e. the extinction of acquired fear. To assess learning, we used a standard index of conditioned response (CR) in humans: the skin conductance response (SCR), reflecting the phasic increase in skin conductance that occurs in response to physiologically arousing stimuli.
Material and methods
In both experiments 1 and 2, participants were White Swedish residents of European origin and were recruited on, or nearby, Karolinska Institutet campus. Participants were excluded if they either failed to report the correct contingency between the conditioned stimulus (CS) and the unconditioned stimulus (US) during acquisition [10] or their differential SCR was above or below 2.5 standard deviations from the group mean in the acquisition, extinction or test stage (see the electronic supplementary material). For both experiments, one image of a snake and one image of a spider served as CSs, and four different male individuals (two White and two Black counterbalanced across participants) served as demonstrators. Throughout all experimental stages, each CS was presented six times for 6 s in a pseudo-randomized order with an inter-trial interval ranging between 12 and 18 s. After both experiments, participants completed a computerized implicit association task [11] ; assessing implicit racial bias and a questionnaire assessing explicit racial bias (modern racism scale questionnaire) [12] .
In experiment 1, 46 White European participants (seven of whom were excluded; see the electronic supplementary material) first underwent an observational acquisition stage. During this stage, participants viewed a video depicting either the in-(White) or the out-group (Black) demonstrator displaying discomfort when receiving an electrical shock (the US) paired with the presentation of an image of a snake (the CS þ ), but never when paired with a spider image (the CS 2 ). During a subsequent direct test, participants were re-exposed to the CSs, without being shocked, and in the absence of the demonstrator. Accordingly, any fear response to the CS þ was due to social learning taking place during the observational acquisition stage.
In experiment 2, 55 White European participants (10 of whom were excluded; see the electronic supplementary material) underwent an observational extinction paradigm developed by our group [10] . Briefly, participants first underwent standard fear conditioning during which they received a mild electrical shock (the US) when presented with an image of a snake (CS þ ), but never when presented with an image of a spider (CS 2 ). Then, during observational extinction, participants watched a video depicting either the in-(White) or the out-group (Black) demonstrator acting calmly when exposed to presentations of both CSs. Finally, to assess fear recovery, participants underwent a standard reinstatement test during which they received three reminder shocks before they were re-exposed to the CSs during the direct test. This procedure has been shown to reinstate the expression of the original fear memory in both animals [13] and humans [14] .
In both experiments, physiological fear responses were based on the mean SCR to the CS þ and CS 2 separately for each stage and analysed using separate mixed analysis of variance (ANOVA) with CS (CS þ , CS
2
) as a within-subject factor, and group (in-group demonstrator, out-group demonstrator) as a between-subject factor. As CRs are extinguished rapidly in the absence of shocks [15] , the direct test data in both experiments 1 and 2 were divided into an early and late stage, defined by the mean first three responses versus the mean subsequent three responses and analysed in a CS (CS þ , CS 2 ) Â time (early, late) Â group (in-group demonstrator, out-group demonstrator) mixed ANOVA.
Results
The CR was indexed as the differential SCR to the snake (CS þ ) and spider (CS 2 ) image. The mean CR from both experiments is presented in figure 1 .
In 
Discussion
Our results show that both fear and safety learning are more potently learned from an in-group than from an out-group demonstrator. These findings concur with research in non-human animals showing that fears are readily learned from both social in-and out-group demonstrators [2, 5] , but that fear learning can be enhanced depending on the social relationship between the observer and demonstrator [5, 6] . Experiment 2 demonstrated that the efficacy of social safety learning was restricted to conditions in which safety information was transmitted from an in-group demonstrator. Taken together with previous research on social learning in non-human animals, the evolutionary interpretation of our findings suggests that humans are predisposed to learn about potential danger and safety from individuals belonging to their own social group. Because social categorization based on racial difference among humans occurred relatively recently in human evolutionary history [16] , it is unlikely that responses to racial differences are under strong genetic influence [17] , and therefore race per se is unlikely to explain our findings. Even if a genetic predisposition to preferentially learn from in-group individuals more generally exists, this is likely to be influenced by socially acquired attitudes concerning racial groups [18] . In support of this, we found a significant relation between negative racial attitudes and rsbl.royalsocietypublishing.org Biol. Lett. 11: 20140817 less expressed fear learning from a racial out-group member, stressing the importance of assessing how stereotypic beliefs about members of out-groups can bias both whom we learn from and what we learn from whom. Indeed, children show superior learning from similar others [19] and develop negative beliefs about racial out-group members early in life [20, 21] , and similar racial-biases have been demonstrated in related social situations that include interindividual encounters, such as cooperation and trust [22] , empathy [9, 23] and altruism [24] .
Theoretical and empirical work highlights the tendency in animals to be selective with regards to when and from whom to learn, and that natural selection will favour the use of adaptive social strategies to guide the individual's reliance on social information [1] . Here, we demonstrate that human social learning is determined by the demonstrator's racial group. Given the possibility that using participants and demonstrators of other racial groups could produce different results, future work should address whether these effects generalize to other racial and social groups.
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